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10 Field of the Invention 

The present invention relates to packaging for storing metal-air battery cells and 
devices that contain metal-air battery cells. More particularly, the present invention relates to 
a packaging that substantially prevents water and other debris from entering the packaging and 
permits the release of hydrogen out of the packaging. The packaging also restricts the ingress 

15 of oxygen into the packaging. 

Background of the Invention 
Most high-drain portable electronic devices are powered by secondary or rechargeable 
batteries. Examples of such high-drain devices are cellular telephones, notebook computers, 
20 camcorders, and cordless hand-tools. The reason primary batteries are unattractive in such 
applications is that the life-span of a typical primary or single-use batteries is so short, and the 
cost so high, that they ultimately prove too costly for long-term use. In addition, their weight 
alone would discourage a person from carrying enough primary batteries for a long-term 
operation of the device. For example, a cellular telephone with alkaline batteries would last 
25 about as long as a single charge of a nickel-metal-hydride battery, but in the long term, cost 
far more per unit energy. A nickel-metal hydride battery, though initially expensive, costs 
only pennies to recharge. 

New primary battery technologies have emerged that have, in principle at least, the 
ability to offer sufficient energy and power at a sufficiently low cost to make these batteries 
30 attractive for high-drain portable devices. One such technology is metal-air batteries, for 
example zinc-air batteries. In a zinc-air battery, one oihhe electrodes of the battery uses 
oxygen that can be supplied by ambient oxygen. Since oxygen is available everywhere, a 
zinc-air battery need house only one consumable electrode. Because of this, the energy 
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capacity per unit weight is magnified greatly. Unfortunately, the intrinsic benefits of 
electrochemical cells that use air as an electrode are attended by some serious technical 
problems. 

One problem concerns the metal-air batteries needed for oxygen. Although zinc-air 
5 batteries have high energy densities, they are moderately low on power. To increase their 
power, large amounts of oxygen must be supplied. Increasing the batteries' access to oxygen 
is sometimes accomplished by designing the metal-air batteries or the housings that encase 
one or more metal-air batteries with relatively large and/or numerous openings. However, 
increasing the size and number of openings may also increase the likelihood that water and 
10 other debris may contact or enter the metal-air batteries. Increasing the size may also cause 
Q water vapor to leave the batteries, resulting in battery desiccation. Both of these occurrences 

may increase the likelihood that the battery will malfunction. 
^ However, a metal-air battery's exposure to oxygen is preferable when the battery 

m supplies energy, such as when a device connected to the battery is turned on. During non-use 
f i| times, it is preferable for the battery to cut off from outside contaminates, as well as oxygen 
} 'l and carbon dioxide. 

m Another problem concerns the production of hydrogen. During operation and during 

J? storage of some metal-air batteries, the batteries may produce hydrogen due to the natural 
O corrosion of a zinc oxide. During normal operation, the production of hydrogen can be 
20 released to the outside ambient air through the same openings by which oxygen and other 
gases enter the batteries. However, in the storage context, the competing interest of storing 
the batteries in an air tight enclosure to limit the batteries' exposure to carbon dioxide, 
oxygen, water and other debris may counter the need to release hydrogen from the enclosure. 
Enclosing the batteries in an air tight packaging may prevent the hydrogen from leaving the 
25 packaging and cause the packaging to expand and possibly burst. 

Summary of the Invention 
The present invention provides a package for encasing an electrochemical device 
requiring an ambient gas. The package has an enclosure capable of encasing the 
30 electrochemical device that is substantially impermeable to oxygen so that the ingress of 
oxygen into the packaging is restricted. Restricting access to oxygen may increase battery 
life. The packaging also permits the egress of hydrogen out of the packaging, which can build 
up during the storage of metal-air batteries. The package is made of a substantially air- 
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impermeable material that is sealed to enclose the device. A hole is formed in the packaging 
and that hole is covered with' a one way valve sticker or other material that can be adhered to 
the packaging to restrict the flow of gases, water and other debris through the hole and into the 
packaging. The sticker also permits the diffusion of hydrogen gases out of the packaging so 
5 as to prevent the packaging from expanding to a volume that may cause the packaging to 
rupture. The material behaves as a one way valve for the release of gases out of the 
packaging. 

The invention will be described in connection with certain preferred embodiments, 
with reference to the following illustrative figures so that it may be more fully understood. 
10 With reference to the figures, it is stressed that the particulars shown are by way of 

example and for purposes of illustrative discussion of the preferred embodiments of the 
U present invention only, and are presented in the cause of providing what is believed to be the 
!ii most useful and readily understood description of the principles and conceptual aspects of the 
tt^ invention. In this regard, no attempt is made to show structural details of the invention in 
1| more detail than is necessary for a fundamental understanding of the invention, the description 

taken with the drawings making apparent to those skilled in the art how the several forms of 
O the invention may be embodied in practice. 

Brief Description of the Drawings 
;|o FIG. 1 is a perspective view of a prismatic metal-air battery cell. 

FIG. 2 is a set of illustrations from front and side of an embodiment of a packaging 
configuration. 



Detailed Description of the Preferred Embodiment 
Referring now to the drawings, as shown in FIG. 1, a metal-air battery cell 101 has a 
casing with holes 105 for the egress and ingress of air through the casing. The ingress of air is 
a necessary operation for the proper functioning of a metal-air battery cell 101 . One or a 
multiple of the battery cells 101 can electrically connected and housed in a battery casing to 
form a battery pack. 

Referring to FIG. 2, a gas impermeable bag 500 encloses a battery pack 520 holding at 
least metal-air battery cell. The bag 500 has a hole 505. The hole 505 is covered by a one 
way valve 5 10 to prevent the egress or ingress of air except through the one way valve 510. 
The one way valve 510 permits hydrogen gas to escape from the enclosure of the bag 500. 
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Hydrogen gas may be produced when the zinc anode of the metal-air battery cell corrodes. 
This hydrogen gas should be released from the bag to prevent the bag from expanding 
considerably and possibly causing the bag 500 to rupture. An example of a suitable one way 
valve is the product V45 Aromafine, which is made by Bosch® and is typically used for 
5 storing coffee. This one way valve 510 permits the release of hydrogen out of the bag 500 and 
prevents the flow of oxygen into the bag 500. 

The gas impermeable bag 500 can made of a flexible plastic, a foil plastic laminate, or 
any other air impermeable material that protects the battery pack 520 from the outside 
environment The one way valve 510 is attached to the bag 500 and covers the hole 505. The 

10 valve 5 1 0 is adhered to the bag through an adhesive, by thermally bonding the valve 5 1 0 to 

G the bag 500, or by any other method that will form an air tight seal with the bag 500. 

m ^ the alternative, the one way valve 510 can be replaced with an air permeable sticker 

or alternative air permeable material. The air permeable sticker permits hydrogen gas diffuse 

!^! out of the bag 500. The sticker also prevents water and other debris from entering the bag. 

rii5 The following examples are descriptions of the use of the present invention. These 

;U= examples are not meant to limit the scope of the invention, but are merely examples of 

:V specific embodiments. 

m It will be evident to those skilled in the art that the invention is not limited to the 

3 details of the foregoing illustrative embodiments, and that the present invention may be 
20 embodied in other specific forms without departing from essential attributes 

thereof. The present embodiments are therefore to be considered in all respects as illustrative 
and not restrictive, the scope of the invention being indicated by the appended claims rather 
than by the foregoing description, and all changes which come within the meaning and range 
of equivalency of the claims are therefore intended to be embraced therein. 
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CLAIMS 

1. A storage package for a metal-air battery which is completely sealed 
against leakage of electrolyte therefrom, said storage package being for further 
encapsulating said sealed battery to substantially prevent ingress of oxygen into said 
battery, said storage package comprising: 

a gas impermeable enclosure with a valve communicating an interior of said 
enclosure with an outside of said enclosure; and wherein 

said valve is effective to permit the egress of hydrogen gas from said inside to said 
outside of said enclosure. 

2. A package as in claim 1 wherein said valve is a one-way valve. 

3* A package as in claim 2 wherein said enclosure is formed of a flexible 

plastic. 

4. A package as in claim 2 wherein said enclosure is formed of a foil or 
plastic laminate. 

5. A package as in claim 2 wherein said valve prevents the ingress of fluid 
into said enclosure* 

6. A package as in claim 2 wherein said valve prevents a pressure buildup in 
said enclosure. 

7. A package as in claim 2 wherein said enclosure prevents the ingress of 
oxygen into said enclosure. 

8. A package as in claim 1 wherein said enclosure is formed of a flexible 

plastic. 

9. A package as in claim 1 wherein said enclosure is formed of a foil or 
plastic laminate, 

10. A package as in claim 1 wherein said valve prevents the ingress of fluid 
into said enclosure. 

1 1 .A package as in claim 1 wherein said valve prevents a pressure buildup in 
said enclosure. 

12. A package as in claim 1 wherein said enclosure prevents an ingress of 
oxygen into said enclosure. 

13. A storage package for a metal-air battery which is completely sealed 
against leakage of electrolyte therefrom, said storage package being for further 
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encapsulating said sealed battery to substantially prevent ingress of oxygen into said 
battery, said storage package comprising: 

a substantially gas impermeable enclosure with an air permeable portion 
communicating an interior of said enclosure with an outside of said enclosure; and 
wherein 

said air permeable portion is effective to permit the egress of hydrogen gas 
from said inside to said outside of said enclosure. 

14 A package as in claim 12 wherein said air permeable portion is an air 
permeable sticker attached to said enclosure. 

15. A package as in claim 12 wherein said enclosure prevent the ingress of 
fluid into said enclosure. 

16. A package as in claim 12 wherein said valve prevents a pressure buildup in 
said enclosure, 

17. A package as in claim 12wherein said enclosure is formed of a flexible 

plastic. 

18. A package as in claim 12 wherein said enclosure is formed of a foil or 
plastic laminate. 

19. A metal-air battery characterized in that it comprises a storage package 
encapsulating the battery, the storage package comprising: 

a gas impermeable enclosure preventing ingress of gases to an interior of the 
enclosure and having a valve communicating the interior of said enclosure with an 
outside of said enclosure; and wherein 

said valve is effective to permit the egress of hydrogen gas from said inside to 
said outside of said enclosure. 

20. A metal-air battery characterized in that it comprises a storage package 
encapsulating the battery, the storage package comprising: 

a substantially gas impermeable enclosure preventing ingress of gases to an 
interior of the enclosure and having an air permeable portion communicating the 
interior of said enclosure with an outside of said enclosure; and wherein 

said air permeable portion is effective to permit the egress of hydrogen gas 
from said inside to said outside of said enclosure. 



AMENDED SHEET 



WO 00/36688 



2/2 



09/868272 

PCT/IL99/00684 




FIG.2 



SUBSTITUTE SHEET (RULE 26) 



Lyon & Lyon LLP 
Docket information 
248/087 

UTILITY DECLARATION 
AND POWER OF ATTORNEY 
Utility Application 



As below named inventors, we hereby declare that: 

My residence, post office address and citizenship are as stated beiow next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is 
sought on the invention entitled packaging for metal-air b atteries with hydrogen release valve 
the specification of which 

(Check One) □ is attached hereto OR 

^ was filed on 06/15/01 as United States Application Serial No. 09/868,272 or 

PCT International Application No. and was amended on (if 

applicable). 

I hereby state that I have reviewed and understand the contents of the above-identified specification, 
including the claims, as amended by any amendment(s) referred to above. 

I acknowledge the duty to disclose information which is material to the patentability of this application in 
accordance with Title 37, Code of Federal Regulations, § 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, § 119(a)-(d) or § 365(b) of any 
foreiqn application(s) for patent or inventor's certificate, or § 365(a) of any PCT international application 
which designated at least one country other than the United States of America, listed below and have also 
identified below, by checking the box, any foreign application for patent or inventor's certificate, or of any 
PCT international application having a filing date before that of the application on which priority is claimed. 
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I hereby claim the benefit under Title 35, United States Code §11 9(e) of any United States provisional 
application(s) listed below. 
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Filing Date 







I hereby claim the benefit under Title 35, United States Code, § 120 of any United States application(s), or 
§ 365(c) of any PCT international application designating the United States of America, listed below and, 
insofar as the subject matter of each of the claims of this application is not disclosed in the prior United 
States or PCT international application in the manner provided by the first paragraph of Title 35, United 
States Code, § 112, I acknowledge the duty to disclose information which is material to patentability as 
defined in Title 37, Code of Federal Regulations § 1.56 which became available between the filing date of the 
prior application and the national or PCT international filing date of this application. 
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POWER OF ATTORNEY: As a named inventor, I hereby appoint as my attorneys and/or agents, with full 
power of substitution and revocation, to prosecute this application and transact all business in the United 
States Patent and Trademark Office, and in countries other than the United States, and to do all things 
necessary or appropriate therefor before any competent International Authorities in connection with any 
international patent appiication(s) corresponding to the above-identified invention application, all of the 
registered practitioners identified by Customer Number 22249: ^ 

LYON & LYON LLP 
Suite 4700 
633 W Fifth Street 
Los Angeles, CA 90071 
(213) 489-1600 



pj ease direct all inquiries to Mark A. Catan, at the a 





I further declare that all statements made herein of my own knowledge are true and that all statements made 
on information and belief are believed to be true, and further that these statements are made with the 
knowledqe that willful false statements and the like so made are punishable by fine or imprisonment, or both, 
under Title 18, United States Code, § 1001 and that such willful false statements may jeopardize the validity 
of the application or any patent issuing thereon. 
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Mark A. Catan, Esq. 



LYON & LYON LLP 

633 W Fifth St., Suite 4700 

Los Angeles, CA 90071 



Direct Telephone calls to: 
Mark A. Catan, Esq.. 
(914) 681-8851 
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